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(54) SOFT-PELLET DRUG AND PROCESS FOR THE PREPARATION THEREOF 

(57) There provided is a soft pelletized drug compo- 
sition which is easy to handle in the pharmaceutical 
manufacturing process, free from the risk for irritable 
reactions in the user, and controllable in the particle size 
distribution of the drug to be inhaled. The objective soft 
pelletized drug composition with a mean particle diame- 
ter of 100 nm~ 1 mm can be produced by the disclosed 
technology, for example a method which comprises dry- 
ing a solution or suspension of the drug substance hav- 
ing self-agglomerative properties in a solution of a sugar 
such as lactose, micronizing the dry mixture, and rolling 
the resulting finely micronized powder in a rotary drum. 
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TECHNICAL FIELD 
BACKGROUND ART 

„ _ . M . ritecase (e a asthma) with an inhalation comprises the delivery of the drug. 
[0002] The prevent™ or treatment of ^^JJJ^^a on the bronchi or a systemic effect through pulmo- 
into the airways by the nasal or oral route for atta.n.ng a ^r^^^Z is formulated with only a finely micro- 
nary absorption. J is well ^^^^^ a ^^T^ ^^ a sugar such as lactose, 
nized drug substance, or blended mixlure ^ol W™^" to ^ j nhaled by user. However, the formu- 
which is f Hied in a capsule. This capsule shall be ^ an 'nhatetion d^e to * d ^ drug rea ching the 
lated composition manufactured in *e above ^ann« can m b. conned n i6 M „ 

target site such as the bronchi or alveolar. Fui^^rejntn^rr^ca«. ^ portion of the bulk 

„owable that a filing variation is inevitable for Ihe drug ' ^^^^^^^evice^ere remains much 
powder tends to stick to the f iMing ^^^^^^ SSJTlS* there exist many Wnds of 
amount of drug undelivered when administered because « h been pointed out. for 

discloses an insurable pharmaceutical composition « T „ a saccharide, or the like) having an effec- 

effectiveparticlediamtfer^ 

tive particle diameter of 80-150 morons. Japanese W.^^ «~ diameters not greater than 

soft-peilet comprising agglomerate* of ind^ 

1 0 microns and which has a particle diameter of )^^^Z^^ a me thod of producing agglomer- 

a^^ 

ing the above-mentioned drawbacks. 

DISCLOSURE OF THE INVENTION 

of this invention uses the above P« ,te « zed ^XruTcomoosrtion according to the invention conprises dis- 
[0007] The method of manufacturing a soft pellet.zed drug co^s^acco a a resulting 
Living or suspending a drug substance having seff^gglomerative P^^^nSuTe As £ alternative, the 
solution or suspension, micronizing the dried .mixture, ^^^^^^^mMsem^ 



stance evenly with a sugar and rolling the mixture. 
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BEST MODE FOR CARRYING OUT THE INVENTION 

[0008] The embodiments of the invention are now described. The drug substance for the soft pelletized drug com- 
position of this invention is a compound having self-agglomerative properties and, as such, includes but is not limited 
5 to disodium cromoglycate, tacrolimus (FK-506), budesonide. terbutaline sulfate, isoproterenol sulfate, bedomethasone 
dipropionate, salbutamd. and compounds having neuroquinine antagonist activity as disclosed in Kbkai Tokkyo Kbho 
H4-210996, such as N 2 -[(4R)-4-hydroxy-1 -{(1 -methyl- 1 H-iraJol-3-yOcarbonyO-L-prolyO-N-bera 
thyl)-L-alaninamide (hereinafter referred to as Compound A). Compound A is represented by the following chemical for- 
mula. 



[0009] The sugar for this invention includes but is not limited to glucose, galactose, and fructose, among other mon- 
25 osaocharides, and lactose, sucrose, and maltose, among other disaccharides. Particularly preferred is lactose. The 
ratio, by weight, of the drug substance to the sugar may be varied within the range of 100:1-1:100. preferably 
10:1-1:10, and more preferably 5:1-1:5. 

[0010] Depending on the solubility characteristic of the drug substance used, the invented manufacture method of 
the soft pelletized drug composition may for example comprise either dissolving the sugar in water and mixing the solu- 

30 Won with a solution of the drug substance in ethanol or the like or dissolving the sugar in water and dissolving or sus- 
pending the drug substance therein, followed by drying the resulting solution or suspension by the vacuum drying 
technique or the like, micronizing it in a milling machine such as a jet mill to a particle diameter of not greater than 10 
urn, feeding the resulting powder into a rotary drum, and rolling it at a drum speed of 10 rpm-50 rpm for a powder res- 
idence time of 20-60 minutes at room temperature. By this rolling procedure, the particles of said drug substance and 

35 the particles of sugar form together agglomeraes to give a soft pelletized drug composition having a suitable particle 
diameter. An alternative procedure comprises blending a drug substance having a particle diameter of about 100 um 
evenly with a sugar, micronizing the resulting mixture to a mean particle diameter of not greater than 10 um, feeding the 
micronized powder to a rotary drum, and thence proceeding in the same manner as described above to provide the 
objective soft pelletized drug composition. A further alternative procedure comprises micronizing the drug substance to 

40 a particle diameter of not greater than 10 um, blending the resulting powder evenly with a sugar, feeding the resulting 
mixture to a rotary drum, and thence proceeding in the same manner as described above to provide the objective soft 
pelletized drug composition. 

[001 1 ] The mean particle diameter of the soft pelletized drug composition, thus obtained, of the invention lies within 
the range of about 100 ^m to 1 mm but may be adjusted according to the performance characteristics of the inhalation 

45 device. The preferred mean particle diameter is 150 um-350 um. The thus-obtained soft pelletized drug composition 
of the invention is filled in a cartridge such as a hard capsule which is set in an inhalation device for administration. In 
the case of Compound A which has high self-agglomerative properties, it was found that a soft pelletized composition 
having a mean particle diameter of about 100 pm-1 mm, which is easy to handle and has excellent respirable charac- 
teristics, can be obtained even without the aid of a sugar by the simple procedure of micronizing its bulk substance and 

so rolling the resulting fine powder in a rotary drum under the above-mentioned conditions! This product is preferable for 
patients who are prone to receive irritable responses to larger sugars particles. 

EXAMPLES 



55 [001 2] The following examples illustrate this invention. 
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Example 1 

[0013] In 144 g of absolute ethanol was dissolved 5 g of Compound A. Separately, 5 g of lactose was dissolved in 
96 g of water to prepare an aqueous solution of lactose. The two solutions were blended to give 250 g of a mixed solu- 
5 tion. This mixed solution was dried in vacuo at 40°C to give a dry mixture. This dry mixture of Compound A and lactose 
was comminuted and sieved through a 850 jim screen. The finely divided powder of Compound A thus obtained was 
fed to a rotary drum which was rotated at the drum speed of 37 rpm at room temperature for 30 minutes. The resulting 
product was then subjected to size selection to provide a soft pelletized drug composition comprising Compound A and 
lactose and having a mean particle diameter of 180 pun- 350 um. The weight ratio of Compound A to lactose was con- 
ic trolled to be 1:1. 

Example 2 

[001 4] A dried lot of Compound A was pulverized and sieved through a 850 um screen. The resulting powder, which 
is was exclusively composed of Compound A, was fed to a rotary drum and further processed as in Example 1 to provide 
a soft pelletized drug preparation composed exclusively of Compound A. The soft pelletized drug preparation thus 
obtained was filled into a hard capsule and by using an inhalation device its inspiration characteristics were investi- 
gated. The results are shown in Table 1 . 



Table 1 



Inhalation characteristics of soft pelletized drug preparations 


Preparation 


With lactose 


Compound A alone 


Compound A content 


10 mg 


20 mg 


10 mg 


20 mg 


Emitted Dosee (%) 
RespiraWe Fraction (%) 
Delivered dose (%) 


63.6 
60.6 

38.3(3.83 mg) 


50.6 
72.0 

36.5(7.29 mg) 


78.4 
39.6 

31.0(3.10 mg) 


62.4 
49.9 

30.7(6.14 mg) 



Inhalation rate: 28.3 liters/rnin. 
35 Measuring instrument: Dylec cascade impactor (with a glass throat). 
Inhalation device: E-haler 

Respirable fraction: The percentage of Compound A particles less than 6.4 um in diameter in the emitted dose of 
Compound A (fine particle fraction). 

Delivered dose: The percentage of delivered Compound A particles less than 6.4 um in diameter relative to the 
40 Compound A content (e.g. 1 0 mg) (fine particle dose). 

[001 5] The f lowability of the invented soft, pelletized drug composition shown in Table 2. 

[001 6] A powder tester was used for determination and each index was calculated by the method proposed by Carr. 

The Carr method is described in Chemical Engineering, Vol. 18, Jan., 166-167 (1965). 



Table 2 





Flowability of the soft pellets of the invention 


50 


Sample 


[I] Index 


[II] Index 


[HQ Index 


[IV] Index 




Angle of repose 


12 


12 


.16 


2 




Compressibility 


0 


0 


0 


17 




Angle of Spatula 


12 


12 


12 


17.5 


55 


Uniformity 


23 


25 


23 


23 E 
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Table 2 (continued) 



Flowability of the soft pellets of the invention 


Sample 


[Q Index 


[IQ Index 


[HQ Index 


[IV] Index 


Flowability index 


47 


49 


51 


78.5 


Notes 










[Q: Lactose JP (Japanese Pharmacopoeia) 






[II]: A mixture of [1] and [HQ 








[HQ: A micronized powder of Compound A 






[IV]: The soft pellet 


of the invention (with lactose) 





[001 7] It is apparent from the above data that because the self-agglomerative properties of Compound A were less- 
ened by the addition of the lactose, the soft pelletized composition of the invention was definitely increased in respirable 

r5 fraction. It is also clear that the flowability of the soft pelletized composition of the invention is definitely superior to that 
of a simple mixture of Compound A and lactose. Whereas the mean particle diameter of the same finely micronized 
powder of Compound A (containing lactose) as above prior to processing into soft pellets was 2.5 urn, the mean particle 
diameter of the soft pellets was 308 urn (method of measurement: sieving, classification time: 3 min.). Soft pellets of 
this size are very easy to handle in weighing and cartridge loading. Moreover, as the above inspiration characteristic 

20 data indicate, the soft pelletized composition of the invention yields a sufficiently fine cloud upon delivery to be suited 
for inhalation, thus overcoming the disadvantages of the prior art. 

Example 3 

25 [0018] Using the soft pellets composed exclusively of Compound A and the soft pellets composed of Compound A 
and lactose, a comparison in delivered dose was made by varying the inhalation rate with the cascade impactor. The 
soft pellets of the invention were prepared by blending a finely micronized powder of Compound A evenly with lactose, 
sieving the mixture, rolling it in a rotary drum, and subjecting the product to size selection. The soft pellets composed 
exclusively of Compound A were prepared in the same manner except that lactose was not added. The results of meas- 

30 uremerrt are shown in Table 3. 



Table 3 



35 



Delivered dose at varying inhalation rate 




40 mg Capsule of Com- 
pound A alone 


40 mg Capsule with lactose 


Inhalation rate 


28.3 


60 


28.3 


60 


Delivered dose 


9.5 


16.3 


11.6 


11.1 



40 mg Capsule with lactose: Compound A 40 mg and lactose 13.3 mg are contained. 
45 Inhalation device: E-haler 
Inhalation rate: LVmin. 

Delivered dose (the amount of drug particles with diameters less than 5.8 urn in the cloud): mg 

[0019] As obvious from the above data, the pharmaceutical ingenuity of this invention, that is addition of a sugar, 
so relieves the intake amount of the drug of the usual dependence on inhalation rate and insures dosing with a minimum 
of variation. Accordingly, a medicament in soft pellet form of this invention is tailored one to a patient independently on 
his gender and age and the severity of illness. 

Example.4 : 

55 

[0020] 1 g of tacrolimus(FK506) was evenly blended with 99 g of lactose and the mixture was pulverized and sieved 
through a 500 urn screen. The finely micronized powder obtained was fed to a rotary drum which was rotated at 20 rpm 
at room temperature for 30 minutes. The product was subjected to size selection to provide a soft pelletized drug com- 
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position with a mean particle diameter of 180 nm~600 *im containing tacrolimus and lactose in a weight ratio of 1 :99. 
Industrial Applicability 

5 [0021] The soft pelletized drug composition provided in accordance with this invention has a low bulk density as 
compared with a simple mixture of the drug substance and lactose prepared by the conventional technology so that it 
can be easily handled at loading into the inhalation device. Moreover, it has the advantage that the pellets are broken 
up in the inhalation device, for example E-haler (made by Rhone-Poulene Rorer), to a particle size range suitable for 
inhalation at dosing. 

10 [0022] Furthermore, in the soft pelletized drug composition of the invention, the particle size distribution of the drug 
upon inhalation can be controlled by varying the amount of addition of a sugar to a drug substance. In addition, when 
the proportions of the sugar and drug substance are varied, pellets varying in the concentration of the drug substance 
but little altered in specific volume can be manufactured. The consequent advantage, which cannot be overlooked, is 
that the specifications of the filling machine and the inhalation device need not be mocfif ied even when drug content is 

is smaller. Another advantage is that even if the drug substance is water-insoluble, the sugar dissolves in water so that 
the drug substance remained in the device after dosing can be efficiently scavenged by washing with water. It is also 
noteworthy that owing to the pharmaceutical ingenuity of formulating a sugar with a drug substance, the inspiration 
amount of the drug is no longer dependent on inhalation rate so that medication with a minimum of dose variation can 
be insured independently on the patient s age and gender and the severity of illness. 

20 

Claims 

I . A soft pelletized drug composition comprising a drug substance having self-agglomerative properties and a sugar. 

25 2. The soft pelletized drug composition according to Claim 1 wherein the drug substance is a member selected from 
the group consisting of N 2 4(4R)-4-hydroxy-1-[(1-methyl-1H-indol-3-yl)carbonyl] 
naphthyl)-L-alaninamide and tacrolimus. 

3. The soft pelletized drug composition according to Claim 1 or Claim 2 wherein the sugar is lactose. 

30 

4. The soft pelletized drug composition according to Claim 1 to Claim 3 wherein the drug substance and sugar are 
formulated in a weight ratio of 100:1-1:100. 

5. The soft pelletized drug composition according to Claim 1 to Claim 4 which has a mean particle diameter of 100 
35 nm~1 mm. 

6. An inhaler using the soft pelletized drug composition claimed in Claim 1 to Claim 5. 

7. A method of manufacturing a soft pelletized drug composition which comprises dissolving or suspending a drug 
40 substance having self-agglomerative properties in a solution of a sugar, drying the solution or suspension to give a 

dry mixture, micronizing the dry mixture, and rolling the resulting finely micronized powder. 

8. A method of producing a soft pelletized drug composition which comprises rolling a finely divided homogeneous 
mixture of a drug substance having self-agglomerative properties and a sugar or a homogeneous mixture of a finely 

45 micronized drug substance and a sugar. 

9. A soft pelletized drug composition having a mean particle diameter of 1 00 jim~1 mm which is available upon rolling 
a finely micronized powder of N 2 -[(4R)-4-hydroxy-1-[(1-meth^^ 
methyl-3-(2-naphthyl)-L-alaninamide or tacrolimus. 

50 

10. An inhaler using the soft pelletized drug composition claimed in Claim 9. 

II. A method of manufacturing a soft pelletized drug composition having a mean particle diameter of 100 iim~1 mm 
wrrich-compri ses pu tvertztr^r^4RH^ 

55 3-{2-naphthyl)-L-alaninamide or tacrolimus and rolling the resulting finely micronized powder. 
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